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NOVEL ANTI-HYPERTENSIVE COMPOSITIONS
BACKGROUND OF THE INVENTION

The invention is directed to pharmaceutical composi-
tions having antihypertensive properties. The active
ingredients of the compositions are a hydrazino phenyl-
propionic acid decarboxylase inhibitor and certain aryl
(benzimidazole and benzoxazole) alanines.

The hydrazino phenylpropionic acid decarboxylase
inhibitors are disclosed in U.S. Pat. Nos. 3,462,536;
3,781,415 and 3,830,827. Certain benzimidazole alanines
are disclosed in J. Med. Chem. 13, 741-742 (1070), J.
Med. Chem. 17, 1223-1225 (1974) and Abstract No. 964
of the Fifth International Congress On Pharmacology,
July 23-28 (1972). The combination of certain hy-
drazino phenyl propionic acid decarboxylase inhtbitors
with certain hydroxyphenyl alanines and reserpine is
disclosed in Canadian Pat. No. 737,907, U.S. Pat. Nos.
3,462,536 and 3,839,585.

It has now been discovered that novel combinations
of benzimidazol- and benzoxazole alanines with hy-
drazino phenylpropionic acid decarboxylase inhibitors
have enhanced antihypertensive activity. |

SUMMARY OF THE INVENTION

Novel pharmaceutical compositions comprising cer-
tain benzimidazole and benzoxazole alanines and
D,L-and L- hydrazino phenylpropionic acid decarbox-
ylase inhibitors and method for treating hypertensive
animals.

DESCRIPTION OF PREFERRED
EMBODIMENTS

An embodiment of the present invention is a pharma-
ceutical composition comprising (A) a decarboxylase
inhibitor compound having the formula:

1
R, O
"y
Rzo CH_(I:“C““O_R
R,0- liJH
NH,

wherein R, R;, R, and R; are independently selected
from hydrogen and C,-C, alkyl, and pharmaceutically

acceptable salts thereof and (B) an aryl alanine selected
from compounds having the formula

11
Ry, O
| /7
N NH, OR,
I _
R, Rs

wherein Ry, Rs, R; and R; are independently selected
from hydrogen and C,;-C, alkyl, Rgis selected from the
group consisting of hydrogen, halogen (e.g. Cl, Br, I or
F). —OH and C,-C,alkyl and pharmaceutlcally accept-

able salts thereof. and
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2

Ru Rm
"""C"""C
: NHz Ro

wherein Ry, Rpand R, are independently selected from
hydrogen and C,;-C, alkyl, X is —O—or

111

|
_N_Ru

wherein R, is hydrogen or Ci-C4alkyl and Zis = O
or —0O—R; wherein R;; is selected from hydrogen or
C,-C, alkyl and pharmaceutically acceptable salts
thereof.

The term decarboxylase inhibitor includes the race-
mic mixture (D,L) and the L- isomer, unless otherwise
indicated.

Preferred decarboxylase inhibitors of Formula I are
those wherein R, 1s selected from hydrogen and methyl,
R,, R3and R are hydrogen. The decarboxylase inhibitor
wherein R, R; and R;are hydrogen and R, is methyl is
especially preferred. Particular preferred decarboxylase
inhibitors are the L-isomers, substantially free of the
D-isomer. The most preferred decarboxylase inhibitor
is L-isomer of a-hydrazino-83-3,4-dihydroxylphenylpri-
pionic acid and its pharmaceutically acceptable salts.
The hydrate of this most preferred decarboxylase inhib-
itor is also known as carbidopa.

Examples of useful decarboxylase inhibitors are

a-hydrazino-8-3,4-dimethoxyphenylpropionic acid,

a-hydrazino-8-3,4-di-tert-butoxyphenylpropionic
acid,

a-hydrazino-£3-3,4-dihydroxyphenylpropionic
methyl ester,

a-hydrazino-£-3 4-d1150propoxyphenylprc)plomc acid

tert.-butyl ester,
and the like.

Preferred compounds of Formula II are those
wherein R¢ is hydrogen. The more preferred com-
pounds are those wherein R4, R, R7and R are hydro-
gen. Especially preferred compounds are the more pre-
ferred compounds wherein Rsis hydrogen or methyl
and the pharmaceutically acceptable salts.

Examples of useful compounds of Formulae II are

3-(1,2-dimethylbenzimidazol-5-yl)-2-n-butylalanine,

3-(2-butylbenzimidazol-5-yl)-2-isopropylalanine.

3-(1-butylbenzimidazol-5-yl)-2-ethylalanine,

3-(1-ethyl-6-chlorobenzimidazol-5-yl)-2-alanine,

3-(4-hydroxybenzimidazol-5-yl)-2-methylalanine,

3-(6-methylbenzimidazol-5-yl)-2-ethylalanine methyl
ester,

4.(2-ethylbenzimidazol-5-yl)-2-propylalanine
ester,

and the like.
- Preferred compounds of Formula III include oxo

compounds having the formula

acid

butyl

1V
Ry
I Ry O
N 4
CH,—C—C
O=C IINTH \OR
2 9
N
R,

as well as ether compounds of Formula IVa or IVb:
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Ry
| Ro O
/N 4
CH,—~C—C /,N
R,;0C |\
NH, OR, R,;0C
Ny
N
I
IVa Ri;

It will be understood by those skilled in the art that
the compound of the foregoing general Formula IV
wherein Z 1s O= and R, or Ry, 1s hydrogen exists in a
tautomeric equilibrium with the corresponding 2-

hydroxybenzimidazoles:
Rll
rlq If'" N
HO—C IL o HO—C
2
NN \Ilq
R,

IVce

The compounds of the foregoing general Formulae IVa
and IVD wherein Z is R30— are alkyl ethers of the
2-hydroxy tautomers of Formula IVe and IVd.

The Formula III compounds also include the benzox-
azolones having the formula:

v

the tautomer thereof, when R, is hydrogen, having the
formula:

Va
RIO O
. N | 7
HO< |\
- NH, OR,
O
and the alkyl ether of Va having the formula:

Vb

N |/
/ CH;—C-—('Z\
Ikyl=—
alkyl—QO NH, OR.
O

Useful compounds of Formula II and III include
3-(Benzoxazol-2-one-5-yl)-alanine,
3-(Benzimidazol-2-one-5-yl)-alanine,
3-(Benzimidazol-2-one-5-yl)-2-methylalanine,
2-Amino-3-(3-methyl-2-oxo-1H-benzimidazol-5-yl)-
propionic acid,
2-Amino-2-methyl-3-(3-methyl-2-oxo-1H-ben-
zimidazol-5-yl)-pripionic acid,
2-Amino-3-(3-methyl-2-oxo-1H-benzimidazol-6-yl)-
pripionic acid,

CH;""'C""C

| N\

NH, OR,

IVb

15

2-Amino-2-methyl-3-(3-methyl-2-oxo0-1H-ben-
zimidazol-6-yl)-propionic acid,

2-Amino-3-(1,3-dimethyl-2-0x0-2H-benzimidazol-5-
yl)-propionic acid,

2-Amino-2-methyl-3-(1,3-dimethyl-2-oxo-2H-ben-

R]ﬂ
|

0
V4

CH, —C—C—0—R,

I
NH,
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ziimidazol-5-yl)-propionic acid,
2-Amino-3-(2-ethoxybenzimidazol-5-yl)propionic
acid,
2-Amino-3-(1-methyl-2-ethoxybenzimidazol-6-yl)pro-
pionic acid,
2-Amino-3-(1-methyl-2-ethoxybenzimidazol-5-yl)pro-
pionic acid,
2-Amino-2-methyl-3-(2-ethoxybenzimidazol-5-yl)pro-
pionic acid, |
2-Amino-2-methyl-3-(1-methyl-2-ethoxyben-
zimidazol-5-yl)propionic acid,
2-Amino-2-methyl-3-(1-methyl-2-ethoxyben-
zimidazol-6-yl-acid,
D,L-3-(Benzimidazol-2-one-5-yl)-2-methylalanine
methyl ester |
and the like.
The compounds having Formula I may be prepared
by the reaction of phosgene with a diamino compound
of the formula: |

A\
fllu lllw ’//0
HN CHQ—(IS—-C-—OH
HN NH,
ll{tz

wherein R gis hydrogen or alkyl of from 1 to 4 carbon
atoms.

This reaction takes place under conventional condi-
tions at temperatures of from about 10° to about 30° C.,
preferably at about room temperature, over a period of
from a few minutes to several hours, preferably for
about 0.5 to about 2 hours.

The diamino compound of Formula V may be pre-
pared by hydrogenating a compound of the formula

%
Ro O
O,N 4
CH;—-(i':-—C O—R,
NH,
X
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wherein X is nitro or amino. The hydrogenation prefer-
ably 1s carried out catalytically under conventional
conditions, by using a palladium/carbon catalyst at
about room temperature at a pressure of about 2.5 atmo-
spheres. |

The alkyl ethers of Formula IVa and IVd may be
prepared by reacting a diamino compound of Formula
V with iminocarbonic acid diethylester following the
procedure of Sandmeyer, Ber., 19, 2650 (1896) which
disclosure is hereby incorporated by reference.

The arylalanines of the present composition have an
asymmetric carbon aytom and are optically active.
‘Thus, the arylalanines encompass the mixtures of D and
L isomers, including the racemic mixture (D, L) as well
as the individual enantiomorphs, i.e. the D-isomer or the
L-isomer. These isomers may also be designated by the
terminology S, (sinister) and R (rectus). The L-isomer 1s
generally the more preferred form of the arylalanine.

The pharmaceutically acceptable salts of the com-
pounds of Formula I, II and III include salts with or-
ganic and inorganic acids as well as the ammoniuin salts
and metal salts such as those of Na, K, Ca and the like.
Useful organic acids are the C,-C,4 carboxylic acids
exemplified by acetic acid, oxalic acid, citric acid,
isenthionic acid, pamoic acid, maleic acid, succinic acid,
pivalic acid and the like. Useful inorganic acids are the
hydrohalides e.g. HCIl, HI, and HBr, sulfuric acid and
phosphoric acids e.g. H;PO,.

The compounds of the present compositions also
occur as hydrates and these are also included.

The following examples 1llustrate preparation of com-
pounds of Formula III. All temperatures are in degrees

centigrade.

EXAMPLE 1

DL-3-(Benzimidazol-2-one-5-yl)-2-methylalanine
Hydrochloride

A mixture of DL-methyl N-acetyl-3-(3-nitro-4-
acetamidophenyl)-2-methylalanate (0.85 g., 2.5 mmole)
and 4N HCIl (50 ml.) is held at reflux for 2 hours. The
resulting red-orange solution is cooled and then re-
duced with hydrogen (initial pressure 35 psi) on 10%
palladium on charcoal catalyst (300 mg.) at room tem-
perature overnight. The mixture is then filtered under a
nitrogen atmosphere through a bed of diatomaceous
earth by suction and phosgene is bubbled (approxi-
mately 60 ml/min.) through the filtrate for 1 hour. The
white precipitate which develops is collected: 0.4 g., 1.5
mmole, 59%. Two recrystallizations from H,0 provide
an analytical sample; m.p. 333° (decomp) of D,L-3-(ben-
zimidazol-2-one-5-yl)-2-methylalanine hydrochloride.

EXAMPLE 2

I.-3(Benzimidazol-2-one-5-yl)-2-methylalanine
Hydrochloride

Following the procedure for the production of the
racemic mixture in Example 1, L-methyl-N-acetyl-3-(3-
nitro-4-acetamidophenyl)-2-methylalanate is hydro-
lyzed and then cyclized with phosgene to give Example
2 title compound: m.p. 303° (decomp).

EXAMPLE 3
DL-3-(benzimidazol-2-one-5-yl)alanine Hydrochloride

Following the procedure for the production of the
racemic mixture i1s Example 1, diethyl 2-(3-nitro-4-
acetamidobenzyl)-2-acetaminomalonate i1s hydrolyzed
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6

and cyclized with phosgene to produce pure Example 3
title compound in 54% yield: m.p. 259° (decomp).

EXAMPLE 4

2-Amino-3-(3-methyl-2-0x0-1H-benzimidazol-5-yl)pro-
pionic Acid Hydrochloride

A. Diethyl-2-(3-nitro-4-acetamidobenzyl)-2-
acetamidomalonate | '

A mixture of diethyl-4-aminobenzylacetamidomalon-
ate (85 g., 0.254 M), glacial acetic acid (85 ml.) acetic
anhydride (85 ml.), and zinc dust (2.2 g.) is refluxed for
30minues. While still hot, the mixture 1s poured into

stirred ice water. The resulting precipitate is filtered,
washed with water and recrystallized from ethanol:wa-

ter to yield 91.2 g. (96%) of diethyl-4-acetylaminoben-
zylacetamidomalonate, m.p. 173°-174°,

To a mixture of diethyl-4-acetylaminoben-
zylacetamidomalonate (15 g., 0.04 M) suspended in
acetic anhydride (49 ml.) 70% nitric acid (17 ml.) is
added slowly with stirring while maintaining the reac-
tion temperature at 35°-40°, After the addition is com-
plete, the yellow solution is maintained at 40° for 2 hours,
then poured into 600 ml. of stirred ice water. The result-
ing precipitate is filtered rapidly and washed with wa-
ter. Recrystallization from ethanol:water yields 14.4 g
(85%) of diethyl-2-(3-nitro-4-acetamidobenzyl)-2-
acetamtdomalonate, m.p. 172°-172.5°.

B. 2-Amino-3-(3-methyl-2-oxo-1H-benzimidazol-35-
yD)propionic Acid Hydrochloride

The title compound is prepared by treating the prod-
uct from part A with 4N HCI at reflux for 2 hours,
evaporation of the volatile solvents and treating the
residue with hydrogen, formaldehyde, sodium acetate

and Raney nickel catalyst according to the procedure of

Emerson et al.,, J. Am. Chem. Soc. 62, 69 (1940). Phos-

gene gas is then bubbled (approximately 60 ml/min)
through the resulting mixture in 1N HCI (100 ml) for 1
hour to yield 2-amino-3-(3-methyl-2-oxo-1H-ben-
zimidazol-5-yl)propionic acid hydrochloride.

EXAMPLE 5

2-Amino-3-(1,3-dimethyl-2-0m-2Hbenzimidazol45-
yDpropionic Acid Hydrochloride

A. Diethyl-2-(3-nitro-4-N-methylacetamidobenzyl)-2-
acetamidomalonate

Diethyl 4-nitrobenzylacetamidomalonate (10 g.) 1s
treated with hydrogen, formaldehyde, sodium acetate
and Raney nickel catalyst by the procedure of part B of
Example 4 to produce the 4-methylamino product
which is refluxed for 1 hour with a slight excess of
acetyl chloride to produce the N-methyl-4-acetamido
product. The latter product is added slowly to 20 ml of
stirring HNO; (red, fuming at —15°, After stirring, the
mixture is added to an ice cold saturated NaHCO; solu-
tion, and the resulting precipitate is filtered and crystal-

lized twice from benzene.

B. 2-Amino-3-(1,3-dimethyl-2-oxo-2H-benzimidazol-5-

yl)propionic Acid Hydrochloride

The 2-amino-3-(1,3-dimethyl-2-0x0-2H-benzimidazol-
S-yl)propionic acid hydrochloride 1s prepared by treat-
ing the product from part A. first with hydrogen, for-
maldehyde, sodium acetate and Raney nickel catalyst
according to the procedure of Example 4, secondly
with 10% hydrochloric acid heated to reflux for 1 hour
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and finally with phosgene gas for 1 hour by the proce-
dure of part B of Example 4.

EXAMPLE 6

2-Amino-3-(3-methyl-2-oxo0-1H-benzimidazol-6-yl)pro-
pionic Acid Hydrochloride

By following the procedure of Example 1 but substi-
tuting diethyl-2-(3-nitro-4-N-methylacetamidobenzyl)-
2-acetamidomalonate (prepared as described in part A
of Example 5) for DL-methyl-N-acetyl-3-(3-nitro-4-
acetamidophenyl)-2-methylalanate, the Example 6 title
compound 1s prepared.

EXAMPLE 7

2-Amino-2-methyl-3-(3-methyl-2-0x0-1H-ben-
zimidazol-6-yl)propionic Acid Hydrocloride

A. Methyl 2-acetamido-2-methyl-3-(3-nitro-4-
methylacetamidophenyl)propionate

Methyl 2-acetamido-2-methyl-3-(4-nitrophenyl)pro-
pionate is treated with hydrogen, formaldehyde, so-
dium acetate and Raney nickel catalyst by the proce-
dure of part B of Example 4 to produce the crude 4-
methylamino product which when treated with a slight
excess of acetic anhydride and heated to reflux for 1
hour, yields the 4-N-methylacetamido compound. The
latter product is added slowly to 20 ml of stirring
HNO; (red fuming) at —15°, After stirring, the mixture
is added to an ice cold saturated NaHCO; solution, and
the resulting precipitate is filtered and recrystallized
twice from benzene.

B. 2-Amino-2-methyl-3-(3-methyl-2-oxo-1H-ben-
zimidazol-6-yl) propionic Acid Hydrochloride

2-Amino-2-methyl-3-(-methyl-2-0x0-1H-ben-
zimidazol-6-yl)propionic acid ‘HCl is prepared by treat-
ing the product from part A. with 10% hydrochloric
acid heated to reflux for 1 hour followed by reaction
with hydrogen gas over palladium on carbon, and treat-
ing the resulting mixture with phosgene gas by the
method of part B of Example 4.

EXAMPLE 8

2-Amino-2-methyl-3-(3-methyl-2-0xo0-1H-ben-
zimidazol-5-yl) propionic Acid Hydrochloride

Methyl 2-acetamido-2-methyl-3-(3-nitro-4-acetamido-
phenyl)propionate is treated with hydrogen, formalde-
hyde, sodium acetate and Raney nickel following the
procedure of part B of Example 4 to produce 2-
acetamido-2-methyl-3(3-methylamino-4-aminophenyi)-
propionic acid. This product is hydrolyzed with 10%
HCI and cyclized with phosgene by the procedure of
part B of Example 4 to yield Example 8 title compound.

EXAMPLE 9

2-Amin0-2-methy]-3-(1,3-dimethyl-2-oxo-2H-ben-
zimidazol-5-yl) propionic Acid Hydrochloride

Following the procedure of Example 8 but replacing

the product of part A, Example 7 for methyl-2- .,

acetamido-2-methyl-3-(3-nitro-4-acetamidophenyl)pro-
pionate, Example 9 title compound is prepared.

EXAMPLE 10
2-Amino-3-(2-ethoxybenzimidazol-5-yl)propionic Acid

A mixture of diethyl-2-(3-nitro-4-acetamidobenzyl)-2-
acetamidomalonate is held at reflux with 10% HCI for 2
hours. The resulting mixture is cooled and then treated
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with hydrogen (initial pressure 35 psig) on 10% palla-
dium on characoal catalyst at room temperature over-
night. The solution is then evaporated to dryness and
the residue treated with a slight excess of iminocarbonic

acid diethylester following the procedure of Sandmeyer

[Ber., 19, 2650 (1996)] to give Example 10 title com-
pound.

EXAMPLE 11

2-Amino-3-(1-methyl-2-ethoxybenzimidazol-6-yl)pro-
pionic Acid

The Example 11 title compound is prepared by treat-
ing the product from part A of Example 4 with hydro-
gen, formaldehyde, sodium acetate and Raney nickel
catalyst according to the procedure of part B of Exam-
ple 4 and then treating the resulting mixture with 10%
HCI held at reflux for 2 hours followed by evaporation
to dryness and treatment of the residue with iminocar-

bonic acid diethyl ester by the procedure of Example
10.

EXAMPLE 12

2-Amino-3-(1-methyl-2-ethoxybenzimidazol-5-yl)pro-
pionic Acid

By following the procedure of Example 10 but substi-
tuting diethyl-2-(3-nitro-4-N-methylacetamidobenzyl)-
2-acetamidomalonate (Example 5, part A) for diethyl-2-
(3-nitro-4-acetamidobenzyl)-2-acetamidomalonate, the
Example 12 title compound is prepared.

EXAMPLE 13

2-Amino-2-methyl-3-(2-ethoxybenzimidazol-5-yl)pro-
pionic Acid
By following the procedure of Example 10 but substi-
tuting methyl-2-acetamido-2-methyl-3-(3-nitro-4-
acetamidophenyl)propionate for diethyl-2-(3-nitro-4-
acetamidobenzyl)-2-acetamidomalonate, the Example
13 title compound 1s prepared.

EXAMPLE 14

2-Amino-2-methyl-3-(1-methyl-2-éthoxybenzimidazol-
5-yl)propionic Acid

By following the procedure of Example 10 but substi-
tuting methyl-2-acetamido-2-methyl-3-(3-nitro-4-IN-
methyl-acetamidophenyl)propionate (Example 7, part
A) for diethyl-2-(3-nitro-4-acetamidobenzyl)-2-
acetamidomalonate, the Example 14 title compound i1s
prepared.

EXAMPLE 15

2-Amino-2-methyl-3-(1-methyl-2-ethoxybenzimidazol-
6-yl)propionic Acid

Methyl-2-acetamido-2-methyl-3-(3-nitro-4-
acetamidophenyl)propionate is treated with hydrogen,
formaldehyde, sodium acetate and Raney nickel follow-
ing the procedure of Example 4 to produce the 3-
methylamino product. The Example 15 title compound
1s prepared by following the procedure of Example 11
but substituting the 3-methylamino product [methyl-2-
acetamido-2-methyl-3-(3-methylamino-4-acetamido-
phenyl)-propionate] for methyl-2-(3-methylamino-4-
acetamidobenzyl)-2-acetamidomalonate.
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" EXAMPLE 16

D,L-3-(Benzimidazol-2-one-5-yl)-2-methylalanine
methyl ester

A mixture of the product of Example 1 (0.1 mole) 1s
held at reflux in 1500 ml of MeOH saturated with HCI
gas for 6 hours. The alcoholic solution is evaporated to
yield a gum which is recrystallized from' water or

MeOH:ether, to yield D,L-3-(benzimidazol-2-one-5-yl)-
2-methylalanine methyl ester.

EXAMPLE 17

2-Amino-3-(2-oxobenzoxazol-5-yl)propionic Acid
Hydrochlornide |

A solution of 3-nitrotyrosine (3.0 g., 22.1 mmole) in
100 ml of acetic acid is shaken overnight with hydrogen
(initial pressure 35 psi) and 10% palladium on charcoal

catalyst. The suspension is filtered through a bed of

diatomaceous earth and the solvent removed under
vacuum. Phosgene gas is bubbled (approx. 60 ml/min)
through a solution of the residue in 1N HCI (100 ml) for
1 hour. The precipitate which develops upon cooling is
collected and recrystallized from methanol/ether to
vield Example 17 title compound, m.p. 265° C (de-
comp.). | - | |

EXAMPLE 18

2-Amino-2-methyl-3-(2-oxobenzoxazol-5-yl)propionic
Acid Hydrochloride

By following the procedure of Example 17 but substi-
tuting 2-amino-2-methyl-3-(3-nitro-4-hydroxyphenyl)
propionic acid for 3-nitrotyrosin, the Example 18 com-
pound is obtained.

EXAMPLE 19

2-Amino-3-(3-methyl-2-0x0-2Hbenzoxazol-5-yl)pro-
pionic Acid Hydrochloride

3-Nitrotyrosin (5.0 g) is refluxed with a slight excess
of acetyl choride for 1 hour. The resulting product is
then esterified by contact with an excess of methanol
under acidic conditions. On evaporation of the excess
alcohol, the methyl ester of O,N-diacetyl-3-nitrotyro-
sine is recovered. Reductive alkylation of this product
with hydrogen, formaldehyde, sodium acetate and
Raney nickel catalyst (J. Amer. Chem. Soc., 62, 69
(1940) produces the 3-methylamino product. This prod-
uct is held at reflux with 10% HCI for 2 hours, cooled,
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and then treated with phosgene gas by the procedure of 50

Example 17 to produce the Example 19 title compound.

EXAMPLE 20

2-Amino-2-methyl-3-(3-methyl-2-0x0-2-H-benzoxazol-
5-yl) propionic acid

By following the procedure of Example 19 but substi-
tuting 3-nitro-a-methyltyrosine for 3-nitortyrosine, the
Example 20 title compound is obtained.

EXAMPLE 21

2-Amino-3-(2-oxobenzoxazol-5-yl)propionic acid
| methyl ester

The product from Example 17 is held for 6 hours at
reflux in 1500 ml of methanol saturated with HCI gas.

The alcoholic solution is evaporated to yield a product
which is recrystallized from water or methanol: ether to
yield the Example 21 title compound.
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The present compositions encompass combinations in
which the weight ratio of the decarboxylase inhibitor
(A): aryl alanine (B) may be varied. A weight ratio
range of (A):(B) from about 400:1 to about 1:4 1s useful.
A preferred (A):(B) weight ratio range is about 200:1 to
about 1:2; a more preferred weight ratio is about 100:1
to about 1:1; and a weight ratio range of about 10:1 to
about 1:1 is most preferred.

The composition is administered to hypertensive ani-
mals in an amount sufficient to effect the desired reduc-
tion in blood pressure. The dosage, on a daily bais may
range from about 0.2 mg/kg to about 1000 mg/kg of
animal body weight. This dose may be administered in
a single unit or, as is more generally done, the dose is
divided into a number of smaller units given in the pe-
riod of a day.

The compositions may be administered orally or par-
enterally. The compositions are provided in suitable
dosage forms which are prepared in a conventional
manner and are generally combined with suitable carri-
ers, diluents, stabilizers, dyes etc. For oral administra-
tion, suitable dosage forms include tablets, capsules,
liquid mixtures and the like — for parenteral administra-
tion suitable dosage forms include liquid compositions,
such as solutions, suspensions or emulsions and the like.

Following are examples illustrating dosage forms:

TABLET FORMULATION

S-3-(benzimidazol-5-yl)-2-methyl 20 mg
alanine dihydrochloride

Carbidopa 5 mg
Calcium Phosphate 100 mg
[actose 50 mg
Starch 12 mg
Magnesium Stearate 1 mg
CAPSULE FORMULATION

3.(Benzoxazol-2-one-5-yl) 125 mg
alanine hydrochloride

Carbidopa | 125 mg
Lactose, U.S.P. 93 mg
Talc 7 mg
INJECTABLE SOLUTION |
1.(Benzimidazol-5-vyi)- 1.0 mg
alanine hydrochloride

Carbidopa 10.0 mg
Distilled Water q.s. 1 ml |
LIQUID SUSPENSION FORMULATION
3-(Benzimidazol-2-one-3-yl) 10 g
2-methylalanine hydrochloride

Carbidopa 500 g
Veegum H.V. 300 g
Methyl Paraben 50 g
Kaolin 30 g
Glycerin 500 g

Water q.s. 1 liter

The compositions of the present invention are admin-
istered to hypertensive animals to produce a hypoten-
sive effect i.e. reduction in blood pressure. The decar-

boxylase inhibitor component is known to have no ap-
preciable antihypertensive (hypotensive) activity. The
arylalanines include compounds which have some anti-
hypertensive activity and some that have no such activ-
ity. -Where the arylalanine has some hypotensive activ-
ity, the combination with the decarboxylase inhibitor
enhances this activity. Where the arylalanine has no
measurable antihypertensive effect, the combination
with the decarboxylase inhibitor produces a measurable
hypotensive effect. | |
The antihypertensive activity or enhancement of ac-
tivity is demonstrated in vivo in spontaneously hyper-
tensive (SH) rats. The procedure used is as follows:
The test animals were conscious, male, SH rats
weighing about 290 to about 340 grams. The arterial
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blood pressure was measured by a direct technique
involving cannulation of the caudal artery. Initial blood
pressure was recorded. The decarboxylase inhibitor
was then administered intraperitoneally (1.p.) and about
5 minutes later an arylalanine compound was adminis-
tered (i.p.). The blood pressure was then continuously
recorded at half hour intervals for 24 hours.

The effect on blood pressure of the decarboxylase
inhibitor and the arylalanine alone was also determined

using this method.
The test results obtained from this evaluation were

reported in terms of antihypertensive activity i.e. extent
of blood pressure reduction effected. Data for represen-
tative compounds and compositions of the present in-
vention are presented in the following table:

Table 1

Antihypertensive Effect Per SH Rat Evaluation

Test Dose Antithypertensive
No Composttion (mg/kg) Activity

1 Carbidopa 25 In.

2  L-3-(benzimidazol-5-yl) 80 Sl. Act.
2-methylalanine . HCI

3  L-3-(benzimidazol-5-yl)- 0.3 Mod. Act.
2-methylalanine . HC]
+ Carbidopa 25

4 D,L-3-(benzimidazol-5-yl)- 80 Sl. Act./Mod. Act.
alanine . HCI

5 D,L-3-(benzimidazol-5-y})- 1.25 Mod. Act./Pro. Act.
alanine . HCI
+ Carbidopa 25

6 3-(benzimidazol-2-one- 20 Mod. Act.
5-yl)-2-methylalanine
. HC]

7  3-«(benzimidazol-2-one- 1.25 Act.
5-yhH-2-methylalanine
. HCI
+ Carbidopa 25

8 L-3-<(benzoxazol-2-one- 80 In.
5-yD) alanine . HCI

9 L-3-(benzoxazol-2-one 1.25 Lowered Arterial
5-yD-alanine . HCI Pressure
+ Carbidopa 25

'In each test, Carbidopa was dissolved in iIN HCl while the aryl alanine was

dissolved in water.

2In. = substantially inactive

Si. Act. = Slightly Active

Act. = Active

Mod. Act. = Moderately Active
Pro. Act. = Pronounced Activity

The data in Table I demonstrates the unexpectedly
enhanced antihypertensive activity of the compositions
of the present invention. At 25 mg/kg, carbidopa, the
decarboxylase inhibitor, has substantially no antihyper-
tensive activity. With representative arylalanines that
have some antihypertensive activity (Test 2,4 and 6),
the mactive carbidopa unexpectedly improves the anti-
hypertensive effectiveness of these arylalanines (Test 3,
5 and 7). With an arylalanine showing substantially no
antihypertensive activity (Test 8), the combination with
inactive carbidopa shows activity (Test 9).

While the antihypertensive evaluation involved intra-
peritoneal administration of the test compounds individ-
ually, the results are indicative of the effect which is
. obtained by oral or parenteral administration of the
decarboxylase inhibitor and arylalanine either individu-
ally and simultaneously or as a combination e.g. as a
mixture. Another embodiment of the invention is a
method of treating hypertension in hypertensive ani-
mals by thus administering a hypotensive amount of the
present compositions.

The term animals includes humans.

Claims to the invention follow.

What is claimed is:

1. A pharmaceutical composition for treating hyper-
tension comprising
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A. a decarboxylase inhibitor compound having the
formula
R, O
| 7
R,O CH;-(IZ-C-OR
R;0O TiJH
NH,

wherein R, R;, R, and R; are independently se-
lected from hydrogen and C,-C,alkyl, and pharma-
ceutically acceptable salts thereof and

B. an arylalanine selected from compounds having
the formulae:

R, O
N 4
/ CH,—C—C—OR,
Rg |
NH,
| N
| Re
R

7

(1)

wherein R4, Rs, R; and Rj are independently se-
lected from hydrogen and C;-C,; alkyl, R4 1s se-
lected from the group consisting of hydrogen, halo-
gen, hydroxy and C,-C, alkyl, and pharmaceuti-

cally acceptable salts thereof, and
II{” R o
/)\] Ill'l ‘//, |
CHZ_’C_C
z=% L\
N NH, OR,
X

wherein R, Rjo, and R;; are independently selected
from hydrogen and C~-C; alky], X 1s

I
_N""'Ru

wherein R, is hydrogen or C-C, alkyl and Z is

=0 or —O—R 3 wherein R,; is selected from hy-

drogen or C,-C; alkly, and pharmaceutically ac-

ceptable salts thereof wherein the weight ratio of
(A):(B) 1s about 400:1 to about 1:4.

2. The composition of claim 1 wherein said decarbox-

ylase inhibitor has the formula:

CH; O
4
HO CH,—C—C
|\
HO I‘IQH OH
NH,

and pharmaceutically acceptable salts thereof.

3. The composition of claim 2 wherein said decarbox-
ylase inhibitor is the L-isomer and said weight ratio is
about 100:1 to about 1:1.

4. The composition of claim 3 wherein said arylala-
nine is the

1. compound having the formula:
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0
N V4
/ CH,=~CH—C
NH, OH
N
|
1] |

and pharmaceutically acceptable salts thereof.
5. The composition of claim 3 wherein said arylala-

nine is the
1. compound having the formula:

CH;

/ CH;,--?—COOH
NH,
| N
-
H

14

and pharmaceutically acceptable salts thereof.
6. The composition of claim 3 wherein said arylala-
nine is the
2. compound having the formula:

>
H
| CH, ©
N 4
CH,—C—C—OH
o= |
10 NH,
N
|
I
(5 and pharmaceutically acceptable salts thereof.

7. A method of treating hypertension in hypertensive
animals which comprises administering 0.2 mg/kg to
100 mg/kg of animal body weight of the claim 1 compo-
sition.
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UNTTED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 4,051,251
DATED . September 27, 1977

INVENTOR(S) © Clement A. Stone

It is certified that error appears in the abave—identified patent and that said Letters Patent
are hereby corrected as shown below:

In Claim 1., column 12, line 30, the formula

" 11 .

should read

R
y |10C//0
— e - l CH2 ? \ —— —
N\ NH, ORgq

Signed and Sealed this

Seventeenth D ay Of January 1978

[SEAL]

Attest:

RUTH C. MASON LUTRELLE F. PARKER

Attesting Officer Acting Commissioner of Patents and Trademarks
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